Introducing Professor Pramod Srivastava, Stress and Immunity Section Editor

Lawrence E. Hightower, Editor-in-Chief
Dear Colleagues, With the October issue of Cell Stress & Chaperones, I have the pleasure of introducing our second dedicated section, ''Stress and Immunity,'' along with our founding section editor, Professor Pramod Srivastava. The opening of the ''Stress and Immunity'' section moves our journal a major step closer to the realization of our common goal, the development of ''A Comprehensive Journal of Stress Response Biology,'' the subtitle of our journal. Pramod's approach to cancer immunology is based on the tenets that cancers are immunogenic in syngeneic hosts and that immunity to cancer is specific for each individual cancer. He and his coworkers found that certain heat shock proteins purified from a particular tumor elicit protective immunity specific to that cancer and that the specificity resides in the collection of peptides associated with these heat shock proteins (Udono and Srivastava 1993) . Pramod has been a pioneer in bridging the research areas of molecular chaperones and immune responses, and we look forward to the benefits of his creative energy in the development of the ''Stress and Immunity'' section. Manuscripts for this section may be sent directly to Professor Srivastava at the address listed on the mast page. You can learn more about Pramod's research interests and contributions at http://www.cellstress.uconn.edu. Take a moment to browse through the information on the Cell Stress Society International, and then follow the link to the editorial office Web site to learn more about Pramod.
Indeed, the links between molecular chaperones and both innate and adaptive mechanisms of immunity grow more numerous with each passing week, if not day. This conclusion is fully supported by the abstracts included in this issue from a meeting organized by Pramod, the Second International Conference on Heat Shock Proteins in Immune Response. As described above, heat shock proteins chaperone antigenic peptides. In addition, heat shock proteins have a remarkably strong and unusual adjuvant property. They direct the immune system to mount both antibody and cytotoxic T cell responses to the tumor-specific peptides that they carry, and the latter response is highly prized in cancer vaccines. They are the first adjuvants of mammalian origin to be discovered (Blachere et al 1997) . Professional antigen-presenting cells usually present antigens taken up by endocytosis, the anticipated route of uptake for heat shock protein-peptide complexes, in the context of major histocompatibility complex (MHC) class II receptors; this elicits an antibody response. The unusual aspect is that these complexes somehow cross over into the MHC class I pathway to elicit strong T-cell responses against the peptides, and this was unexpected (Suto and Srivastava 1995) .
Receptors for heat shock proteins on the surface of antigen-presenting cells have just recently been reported , and these may target the heat shock protein complex uniquely in the endocytic pathway. The first formal prediction and indeed the first indication that heat shock protein-specific receptors exist came from Pramod's laboratory (Srivastava et al 1994) . Further indications that heat shock protein-specific receptors exist came from studies demonstrating a correlation between Hsp70 on the surface of tumor cells and increased sensitivity to cell killing by allogeneic natural killer cells (Botzler et al 1998) , and the demonstration that Hsp70 binds to the cell surface and is internalized by human promonocytes (Guzhova et al 1998) . Heat shock proteins also stimulate antigen-presenting cells to secrete proinflammatory cytokines, and they are players in the maturation of dendritic cells. In recognition of this unique role, Calderwood and colleagues have coined the term chaperokine to highlight the dual functions of Hsp70 as both cytokine and molecular chaperone (Asea et al 2000; Basu et al 2000) . You can read more about these links between molecular chaperones and immunity in the November issue of Cell Stress & Chaperones, which contains the proceedings of a meeting organized by Dr Stuart Calderwood, International Symposium on Heat Shock Proteins in Biology and Medicine.
Cell Stress & Chaperones has already hosted a number of significant papers linking stress responses and immunity, so in this sense, the establishment of the ''Stress and Immunity'' section is recognition of the leadership role that the journal has played in bringing stress response research together with immunology, as well as an indication of our future commitment. Some examples from the pages of our journal include the demonstration that heat and arsenite activate the nonclassical histocompatibility class I gene encoding HLA-G, a potential signaling molecule in the immune response to stress (Ibrahim et al 2000) . Another signaling story involves the Hsp90-specific inhibitor geldanamycin. Treatment of Tlymphocytes with this compound blocks interleukin-2 secretion, IL-2 receptor expression, and T-cell proliferation, implicating Hsp90 in the kinase-mediated signaling events of T-cell activation (Schnaider et al 2000) . Inflammatory responses are intertwined with immune responses, and Wong and colleagues have presented evidence indicating that I-B␣, an inhibitor of the proinflammatory transcription factor NF-B, is upregulated in heat shocked cells (Wong et al 1999) . Guzhova and colleagues found evidence of an interaction between Hsp70 and the NF-B regulatory complex (Guzhova et al 1997) . This work adds to mounting evidence that the heat shock response is a brake on inflammation.
Both the chaperonin Hsp60 and antibodies to it have been reported in the peripheral circulation of normal human adults, raising the possibility that these are components of a complex regulatory mechanism that maintains peripheral tolerance (Pockley et al 1999) . What could be the sources of Hsp60 in the blood? Wick and coworkers found that Hsp60 is induced in vascular endothelial cells by cytokines and oxidized low-density lipoproteins (Amberger et al 1997) . From there, it would be a relatively short trip to the blood stream. Can antibodies against heat shock proteins in human serum serve as biomarkers of exposure of humans to xenobiotic stress in living and work environments? A study by Wu and colleagues demonstrating antibodies to Hsp70 in benzene-poisoned workers supports this possibility (Wu et al 1998) .
The journal published several of the first interdisciplinary review articles on stress and immunity, including a review of cell surface expression of heat shock proteins and the immune response (Multhoff and Hightower 1996) and metallothioneins as agents of immunological change (Borghesi and Lynes 1996) . In addition, the abstracts of the first International Conference on Heat Shock Proteins in Immune Response were published as supplement 1 to volume 3 (September 1998) of Cell Stress & Chaperones. And this is all just the beginning.
